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Two-component pharmaceutical compositions for topical application to the human or animal body and intended for mix- 
ing together on or immediately prior to application, comprising two liquid phases having different lipophilicities and a drug dis- 
solved in at least one of the liquid phases. 
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TOPICAL COMPOSITION 

The present invention relates to the topical application of 
active substances to the human or animal body and in 
s particular to two-component compositions intended for mixing 
together either in situ on application, or immediately prior 
to application. 

The solubility of active substances in solvent systems is 
10 important in relation to the design of topical delivery 
systems. It has been shown that the degree of saturation of 
an active substance> for example a drug, in the solvent 
system or vehicle is a determining factor in controlling 
release of the active substance. 

15 

Goldman et al.; J. Pharm. Sci., ^8^ 1098-1102, 1969, 
demonstrated that percutaneous absorption could be enhanced 
by over-saturating a drug solution to a supersaturated 
level. .A supersaturated state is generated when the 
20 concentration of a solute, for example a drug, in a given 
solvent system exceeds the saturated solubility of the 
solute in that system, 

Goldman prepared a solution of a drug in a mixture of a 
25 volatile and a non-volatile solvent and applied it to the 
surface of a sample of human skin. The volatile solvent 
evaporated leaving the drug in solution in the non-volatile 
solvent at a concentration in excess of its saturated 
solubility in that solvent, thereby creating a 
30 supersaturated solution in situ on the skin surface. 

European Patent Publication No. 0 132 674 (EP-A-0 132 674) 
describes a pharmaceutical composition for generating a drug 
solution in a supersaturated state which is not reliant on 
35 the prior evaporation of a volatile solvent. 
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The composition comprises two distinct but miscible liquid 
phaseSf at least one of which contains a drug dissolved 
therein. The composition of the phases is such that each 
5 has a different lipophilicity (or polarity) and each confers 
a different saturated solubility on the drug. The 
composition of the liquid phases and the concentration of 
drug in one or both phases is such that on admixture of the 
two phases, the total drug concentration in the mixture thus 
10 formed is greater than the concentration of drug which a 
mixture of the same composition can accommodate as a 
saturated solution. On mixing the two liquid phases, the 
resulting mixture is therefore supersaturated with respect 
to the drug. 

15 

It is an inherent property of supersaturated solutions that 
they will. seek to adopt a more thermodynamically stable 
saturated state. This will generally be achieved by 
precipitation of solute from the supersaturated solution. 
20 The tendency for precipitation and the time scale over which 
it will occur will be dependent on a number of internal and 
external factors, including for example the degree of 
saturation, the nature of solute and solvents, the presence 
of extraneous material and the ambient temperature. 

25 • 

European Patent Publication No. 0 272 045 (EP-A 0 272 045) 
describes a pharmaceutical composition for generating a 
supersaturated solution wherein the tendency for drug 
precipitation to occur is substantially reduced by 
30 incorporation of an antinucleating agent into at least one 
of the liquid phases of compositions described in EP-A 0 132 
6-74. 

It has now been found that duration of che supersaturated 
35 state, generated *by certain two phase compositions in 
accordance with EP-A 0 132 674, is limited by solvent 
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«^ • .• • „ 

evaporation taking- place after 'mixing together of the .two 
" liquid phases, for example after topical administration of 
the resulting supersaturated drug preparation, in the form of 
a thin film intended for long contact time usage. 

5 

m 

Solvent evaporation poses a particular problem with two- 
phase compositions as described in. EP-A 0 132 674 which are 
formulated with a high water content. 

10. Preferential evaporation of a more volatile solvent, such as 

water, after mixing of the two liquid phases has the effect 
. of increasing the saturated solubility of the drug in the 
resultant mixture. An increase in drug saturated solubility 
is. reflected in a.reduction of the degree of saturation of 

15 the supersaturated drug solution. 

Placebo bases with a high water content, for example 
hydrophilic creams and gels, are widely used in the 
formulation of topical preparations far delivery of 
20 topically active substances, in particular lipophilic drugs. 

It has now been, found that, the degree- of saturation in-,-- 
supersaturated solutions generated .from pharmaceutical . ' '. 
compositions according to EP-A 0 132 674- can be sustained by 
25 using a novel range of solvent, compositions which - . . .. 
count erba.iance the deleterious effects. of water loss ..due to • 
evaporation . • 

* • * . — - * . 

Compositions of the present invention as hereinafter defined 

30 therefore have practical utility in the field of topical 

... . • . • ' ■ 

drug ^dmijiistratioh, in particular -where use of !.thin. films 
over, lonig contact times., is necessary or advantageous. and - it 
/ is desirable .to maintain an enhanced level of percutaneous 
adsorption for an extended time period. • 



- • • • . ^ • ' 

» ' . • ~ ...... ., - ■ 

. . - - • • . • 

Acccfrding: ta the present invention there is provided a two- 
. phase -domppsitibh for topical appiicationr .Wherein the. two 
■phases are. intended to be mixed;^§etier o^^^a^^ 
S -prior to .applicatioriy pomprising: /; 

• a- first li<iuid phase qontaining a drug dissolved therein and 
comprising a .topically acrci^t able . solxibili-seri and ■ a - second • 
U<iaid Phaser physically- and/or chi^icaUy different from 
. xg the ;fii:st phase hut miscible therewith on. adndictufe, 

optionally containingr the same/drug. dlssbive^ and 
comprising a topically; acceptable carrier; the composition 
of the first a.nd- second liquid, phaises . being such that each 
. has a dif ferent lipophilicity ,and eacb co,nfers a different 
• 15 saturated solubility on the drug/ the c^ drug 
/• in each phase in which it- is present" and. the composition of 
eacii Qf the first and secoflcj; liquid phase? being- such that, 
.on adiDij?tare of the phases,' the total, iirug. fiic^^ 
'- the xnixture- thus ' formed is" greater than the saturated drug 
20 concent ration- in the same mixturfe,- whereby the is aid mixture : 
is' supersaturated with the drug; characterised in that ^the - 
" topically acceptable cartier of the iSecond liquid p^^^^ 
. comprises a first component .which if wate^ and a second 
comboneht which has a lipophilicity intermediate between. 
25 that- of water and the soiubiiiser of the- first liquid phase- 

• • ■ • ■ *-* ■ • 

■• . .... ^ ... . 

■ The term drug is used herein to, demote', topically, active 

substances including pharmaceucicaliy active- substances .and. 

• ..• - - * • ■ , ■ .• . * •*.*•- •• . .- • . • • ■ • 
substances conferring therapeutic ahd/or cosmetic :behef it . 

■ • • - ■ - . - ■ 

30 ' - - : . : ■ 

The tera liquid lis used herein to denote . ma:terials o:f 
traJrying cons is tency ranging - from lotions to .viscous 
mater ialsv in particular creairts and gels^^ 
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• * . - . . . - ■ ■ . 

It will be .appreciated that compositions of the invention 

• .••*•- *' ■ 

. ' -are not limited with. respect to the physical nature of the " 
product obtained on mixing the two -liquid phases, provided 
that the first and second liquid phaserj are miscible. 

The second liquid phase need not contain any drug, provided 
that the product obtained on admixture of the two phases is 
supersaturated with. respect to drug. Each phase may contain 
one or more drugs in amounts such that the resultant product 
10 mixture is supersaturated in one or more drugs. 

.- Preferably, a composition of the invention has a first 

liquid phase which is saturated with. drug,. More preferably, 
' a composition of the invention has a first liquid phase 
15 which is saturated with drug and a second liquid phase which 
contains no drug. The degree of saturation, and hence the 
rate of drug release from the resulting supersaturated drug 
preparation after mixing, can then be readily predicted from 
the saturated solubility curve for a given 

• 20 solubiliser/carrier system. 
• * 

Due to the inefficiency of percutaneous absorption, highly 
supersaturated systems can- be of great benefit. The rate of 
• drug; penetration in situ. will depend largely on the degree. 
25' of -saturation, vis the ratio of; supersaturated drug ^ 
'concentration to saturated drug concentration. A degree of 
saturation, in excess of . 1 is considered useful, "and; values 
from. '2, for relatively slow penetratidnr to 10/. for rapid 
.penetration, are preferred. /By means of the present ■ - 
3X). invention .very high degrees of- saturation may be both 
obtained. and moreover maintained; over a substantial time 
period-; 

. . . . ■ . • . • . • . - . • . - 

• - . • .' •• . . 

• . . In a composition according to the invention, the relative- 

35 proportion by. ..weight of the first liquid ph«e to the second 
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■ 

liquid phase, is advantageously- froRi 1:1 .to fi i 12^ 
from 1:2 to 1:8. " 

As usedi heteia vittt respect . to aay composition of the" 
5 invention/ the term solubiliser deiiotes. a liijuid'in^diich a' 

- ilrug has a higher saturated solubility than in • an . associated 

*' ' ,•* " .* .•• 

carrier- 

.Analogously/ the term carrier denotes, a -liqp^^ which a. 

' iO <i:ug has a lower saturated solubility than in an associated 
sol^iser^ • ' . . 

• • • * • • ■ 

. Suitably a. solubiliser is a lilq[uid'.in which a drug is 

readily soiiible whilst a carr:ier' is a liquid, in which, a <irug 
*. ■ • • 
. .15 has poor .solubility^. 

• • ■ • • • 

■ . . •. . . . - • • • . 

Since watei is a necessary component of the topically 

acceptable. farrier of the second liqpid phases, it will be - 

readily ^)preciated that topically, acceptable solubiiisers • 

" .20 suitable . for use in .compositions of the present invention . 

are' generally more lipophilic, or iess'-polar liquids, the 

first iiquid. phase may coir^ri^e more than: one- such liquid. 

• • -*•* 

- . ,. ... ... . ' 

. • " • • • ■ * ■ * • • * • — .. - 

V Bscamples of suitable solubiiisers include propylene glycol, 
' 2S 1, J-propylene diol, polyethylene glycol i . ethanol, propanoic 
acetone/ dimethylisosorbide, dimethyl suiphbxider ben.zyi ■ .... 
al.ooholy and other glycol/ ether. -and.. estep solvent.s of 
. similar polarity* • . 

■ - ■ ■ " * 

/ 30 Preferred sWubilisers ;^ prdpylehe g;lycoi, polyethylene 

glycol and ethanol* ' • - 

- . . • . • • - ' . .... • 

.* • • " ' 

.. The second component of the topically acceptable.. carrier of 

-•*....-' " . •• • . • • • • • . - • 

" the. secorkl 'liquid phase is a ii^id mlscible - with w<ater,^ 

' \SS suitably having a lipophilicity c.io:ser to that of water than 

. .. . - • • ■- 

• that of solubilserv Favourably the . sec.ohd'* component is not . 



I 

• • ■ 

' • • • • > , 
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. ■ ^ . • • 

• . .•■ ■ ' - 

• • . " ^, ■» , _ ^ 

. volatile at ambient^- and particularly iat body temperature. 

Suitable liquids" include glycerol and propylene glycol. " 
A preferred liquid is glycerol. 

5 

The second component may comprise up to 50% by weight of the 
topically acceptable carrier, suitably from 5 to 40% by 
weight and preferably from 10 to 25% by weight. 

10 In a preferred composition, of the invention, the salubiliser 
of the first .liquid phase comprises a first component which 
is non-volatile and, a second component which is relatively 
more volatile- at ambient, and particularly at body 
temperature. Favourably the second more volatile component 

15 has comparable volality to water. Suitable more volatile 
components include ethanol, isopropanol and acetone. A 
preferred more volatile component is ethanol. Suitably, a 
relatively more volatile second component comprises up to 
50% by v^eight of the first liquid phase. 

20 

The invention also encompasses compositions in which a 
relatively more volatile solubiliser, for example ethanol, 
is present in the second liquid phase. The second liquid 
phase suitably comprises up to 20% by weight of such 
25 relatively more volatile solubiliser, for example from 4% to 
20% af such relatively more volatile solubiliser. 

The incorporation of a more volatile solubiliser component 
with comparable volatility to water, further counteracts the 
30 tendency for the degree of saturation in the supersaturated 
preparation, generated on mixing, to decline. 
Co-evaporation of this more volatile component with water 
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/ futther -$t:ab!jili$es the lipophilicity- (or .polarity) of the- 

xesulting ntixture and hence the. drug saturated soliability... - 

- * \ ' • ' ' • ' • ■ • • • " ' 

* • ■ • * • i * . " . . • - . ••■ • - * 

- — ' • . • 

. . Compositions. . o f the invention may al^o contain an " 
5 atttinocleatir^ • agent . ' The antimicleating. agent irseci in 
. ... cQinpositions according: .to- the ihvention may be' present in 
either oir bath of the said fijrst ana second liquid phases of 
the cpmpo^ition. Advantageously> it- is /present in- at least 
the second. phase and it may additionally be present i^- the ' 
■ ia first phase.. In any event, when the- two phases are mixed to 
• provide - a ' super statuirated soiutio.n^ the antinucieating agent 
will, of "coarser he present in thfe resuitint^ solution. ' • 

The antinacieating axfent may lie present in' an amount of up ' 
IS to. 10%. by weight, suit^iy ia aa amount of up to 5.0% by 
' weigfrt:> ; advantageously from .O.di to 2.0% by weighty • and. 
• ■ preferably from 0.1 to 0,5% by ..weighc, . based on the t.otal ' 
weight o-f the composition. ' •'= ' •'. - 

... , . - . . ' . . • .. ■ . ' . . . ■ ■ 

* * * 

20 The "antihucleating agent should, be -soluble or dispersible..in 
the phase-: ar.phasrfes in which it is- present -.andV, of course, 
in the resulting, mixed solution/ ' ' ' • • 

- . * , . . 

"■ Examples' .of suitable ant inucleating agents.. ar%. 
25 HydrosTii'alkylceiiuloses, -such as hydroxypropylroethylcellulose.. 
■ and faydroxypropylcellulose,. poiyvinylpyirrolidone, 
poiyaprylic ■ acid, and derivatives thereof . A -mixture of two 
- or more 'different apt inucleating Agents may be; u>ed. In the - 
. event t:hat. an ant inucleating ."agent is included in each, of . - 
30 the first , and. second, li^id phases of tte "composition.^-, tiie 
same or different ant inucleating agents- may be included in 
. each phases' ' . ■ " • 

* . • * • 

- The choice of suitable antinucleat.irig' agent will depend Jboth 
35 on. the j>articulat drug and the choice of solvent materials . - 
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. • . . . ........ 

■ ■ • - ■ ' . « ■ - ' • ■ 

....jnaking up the, firsthand; second phases,, but suitable anti- 

"* .. . ■ ' * . •■ 

. nucleating agents can readily be selected fa.y simple. 

experiment. This may be done, for example, by preparing. 

samples of the desired final supersaturated drug solution; 
5 adding a selection of anti-nucleating agents (in "say 1% by 

weight concentration), one to each sample; allowing the 

■ ■ 

samples to stand for say 2 hours; and noting which solutions 
have remained clear. 

iO Each of the first and second liquid phases may be thickened 
with a suitable thickening or gelling agent of either 
natural or synthetic origin. Examples of thickening and 
gelling agents are natural gums, tragacanth, carageen, 
pectin, agar, alginic acid, cellulose ethers and esters, 

15 xanthan gum, guar and locust bean gum, bentonite (a 

colloidal, hydrated aluminium silicate) , veegum (colloidal 
magnesium aluminium silicate) , laponite (a synthetic 
hectorite)., polyvinyl alcohol, Plurohics (a Tradename), 
Aerosil (a Tradename colloidal silica), and Carbopol (a 

20 Tradename) • . 

Certain thickening agents may require the addition of an ' * 
adjunct which serves to a.ctivate the thickening mechanism. 
For example, amines are commonly used in conjunction with 
25 Carbopol suspensions. 

Preservatives including anti-oxidants and UV absorbers, and 
other adjuvants may also be added to one or both phases. 

30 Compositrions of the invention may be prepared by processes 
well known in the art of pharmaceutical formulation, for 
example by admixture, using appropriate equipment and 
techniques,, of the compo.nents present in each of the first 
and second liquid phases. 



The composition of . the invehtion may be j^ackaged ;in^ 
compartiaeht pack ready for topical :.appilaat ion 'b^^ 
or patient*. The-u^er or patitot woui* ho^i^ the ' 

. two phases. sij^ultaneously":^^^ itireatmWft area and then mix 
5. the phalses; togethi^r in sitQ ' to create the, supersa^ 
drug, system^. ^ : 

The two pliases may also he mixed Ih. the pack by: breaking a 

.... membrane or seal separating the fitst and second phases,' ' 

• ■ " • ' - • " ' ■ ■ - - - * f • ■• 

*- id thus- ereatihS a supersaturated solution in the pack,, prior ■ 
to application. Suitable packs .for such: purposes are 
commercially avail^lei. 



. Gomposi-tions of the inventioh;- ax^a ^Suit^d^ any medical; - 

.15 cosmetic, or Other treatment p^f ' the body surface, . i 

the skinr scalp jr nails and oral mucosa,..: Compositions of the 
invent ion-:.may also be of value. 4n delivering^, drugs to the 
systemic, . system- by the so-calieNi transdermal . route,, in which 
> drug is apEdied 'tc^ically for absorptiofi;.: through th^ skin • 

20 for systemic; therapy. ' *. " . - 

-.'•.* ' * " • • 

Compositions of the invention provide a. means by which inaliy 
drugs which exhibit poor topical, absorption,, or which are 
recjuired at high dosage levils> can be administered - 
25. effectively in a transdermal system.;' Accordingly, ..the 
invention^ provides a transdermal ; device, containing a - 
.campositidn according to the invention. ' 

Since a composition of the invention consists of two 
30 .distinct phases/ such, a device will suitably comprise two • 
cpmpaxtiteittS:,. .'for separate storage- of the two phas.es. divided 

-.by a break.abie seal or membr&ne to allow. fi:?r mixing of the 

• . ' . ^ - ' ''""•',-"•.* 

; two. phases pripr to atachmeht' pf the device to the skin - 



■ 

- - "... ' . " . 

In a further aspect of the invent ioii there is provided; a 
method for topical treatment of the human or. animal body 
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which comprise^ applying. thereto an effectiW amount a 
pharmaceutical .composition according to the invention. 

Suitable, drugs for- use in the composition and method of the 
5 invention are many and varied and include, agents having the 
following activities: 

anti-pruritics, anti-bacterials, anti-septics, anti-vixals,. 
ahti-fungals, anti^psoriasis agents, anti-acne agents, anti 

10 dandruff agents; anti-histamines, local anaesthetics, 
analgesics, antl-inflammatories, anti-plaque agents, beta- 
adrenoceptor blockers, broncho-spasm relaxants, anti-angina 
agents, anti-travel sickness agents, decongestants, anti- 
tussives, anti-coagulants,, head- lice treatments r anti- 

15 baldness treatments, and substances which have a beneficial 
effect on the skin for example in the treatment of 
photoageing and UV-daznaged skin, 

» 

Suitable drug types include, for example, steroids, non- 
20 steroidal anti-inflammatory agents, imidazoles and 
■ retinoids, for example all-tjr.ans retinoic acid (tretinoin) , 
13-cis retinoic acid (isotretinoin) and retinyl esters such 
as retinyl propionate. 

25 The following Examples illustrate the invention. They 
provide two-phase formulations which on mixing the two 
phases generate supersaturated solutions. ' 

In each of Examples 1,2,5,6,7,8,9 and 10 a supersaturated 
30 solution is formed by mixing one part of the first phase 
with seven parts of the second-phase. In Examples 3 and 4, 
a supersaturated solution is formed by mixing one partcf 
the first phase with four parts of the second phase. 
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- " • - .~ ' . • . • . 

■-■ •*•".- 

In addition tp the constituent^^ described in- the Examples., 
the. first and second, phases may; each' contjain^ as appropriate 
and where not already indicated, adjuvants such as . 

- antihuc-leating agent Sr f or:. example iffi^Cr hpmC and:PVP;; 
5 antioxidants, for example birtyiated hydroxyanisoie/ :;. 
pres^vatives, for exsorple phenoxytol;.; gelling or thickening 
agentsy fdr example. Carbopol/SftO . with a':suitable 

, neutr^alising; agent such as trisaralno for a non^aqu^ous* phiase 
or sodium hydroxide for .an aqueous phase;, .and OV ai>sorbers, 

10 for example benzophenone-^2* 

■■ ■ . -- . . . ^ • 
The following abbreviations are used: ' . 



PEG 
15 PVP 

HPMe 

• HPC 



polyethylene glycql 
polyvinylpyrrolidone ' . .. 
hydr oxypropylmethylcellulos e 
hydroxyprijpylceliaios.ef 



1 
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Example 1 



First Phasfe 



-13- 



Hydrocortisone Acetate 
Propylene Glycol 
PEG 400 
PVP 



% w/w 
0-20 
49.40 
49.40 
.1.00 



Second Phase .: 



10 



HPMC 

Glycerol 
Water 



0.50 
38.00 
61.50 



Example 2 



15 First Phase : Hydrocortisone Acetate 

PEG 400 



0.16 
99.84. 



20 



Second Phase : Glycerol 

Water 

Example 3 

First Phase ;. Indomethacin , 

• - . • ^ 

■ 1 Propylene glycol 



25 



Second Phase. : 



30 



Glycerpi 
Water 



Example- 4 

First Phase : Retinyl Propionate' 

• " PEG' 400 



20.00 
80.00 



0.25 
'99.75 

40.00 
60.0.0 



a:. 01 
99-. 99 



. -Second Phase : - Propylene Glycol 
3-5 . • Water ' . 1 



40.00 
60.00 
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Exami>le 5 



■^14- 



$ ■ 



First- Phase 



Hydrocortisone JLcetate. 
Propylene 
Ethanol • 

PVP 



49.40 

4a.4o 
.i.ab 



Second Phase ; HPMC 
. . ' . : . Glycerol 

Water 



0.50 

a6;.oa 
eivso 



Example 6 



First Phase 



15 



Hydrac6rtisbne. Acetate 

Propylene GlyGol . '/ 
Ethanol ' 

• _ • 



49.4a 
43.40; 
1.00 



■ Second "PKase : . HPMC 
20 - ' Glyceroi 

Water 



li.OO 
80,50 



Eicamprie - 7 



25 . . 

First Phase 



Second 



3a 



Hydrocortisone Acetate 

PEG 400 - 

• - 

m 

Glycerol . \ 

Water • ''^ 

Ethanol . . 



% w/w. 
.-.0.16 
99.84 

17,00 
6.8.50. 
14i.50 



« 



* • 
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Example 8 



-IS- 



First Phase : Retinoic Acid 

Propylene Glycol 



0.02 
99.98 



Second Phase : 



Glycerol 

Water 

Ethanol 



12.00 
72.00 
16.00 



10 Example 9 



First Phase y r Hydrocortisone Acetate 

Ethanol 



0.20 
99.80 



15 Second Phase : 



HPMC 

Glycerol 

Water 



O..50 

19.00 
80.50 



20 



ExamplelO 



First Phase 



Retinoic Acid 
HPC 

PEG 400 



0.02 
1,00 
98.98 



25 Second Phase : 



Glycerol 
Ethanol 

Propylene Glycol 

HPMC 

Water 



5.80 
15.50 
3.80 
l.&O 
73.90 



. Claims * - . - 

■ • • .■ 

.1. A twarphase . compois^^ition' for "topi-M applicatlpxi^^r 
. . wherein , the two phases are. intende<t to be mixed 

5 together, on or immediately prior to applicatioTi/. 

■ . ' ■ . *" ' - ■ * " . * . 

comprisiag-: . . . - 

. a first liquid jpbase cbntaintrig d drug dissolved ' 
therein and comprising a .-topically acceptable _ 
10 solufailiser? and a second, liqp^ physically 

and/or; chemically different from the first phase but. 

' ; miscible therewith on admikturer optionally containing 

1" . 

the same drug dissalved therein, and cqniprislng a 
topicaliy- acceptable carrier;, the composition of Jtfee 
15 first and second liquid phases being such that ^ach 

has a dif ferent lipophilicity and. each- confers a 
different saturated solubility on the drug; the 
: . ccmcentration of drug in erach phasfe in which it is. 

present and the composition of each of the first and' . 
2a' second liquid phases being. s.uch that*, on admixture of 

- • the. phases , the total drug conQentration ijQ the • 

■ mixture thus formed is greater. 'than the saturated, drug 

■. • ' ■ • - - * - • _ " . , " ". . • • • " 

concentration in the same, mixture^ whereby the said ._. 

• ; mixtiire is supersaturated, with, the -d characterised 

25 . in that the topically apceptable. carrier of . thB second 

. • ' " • •' . ■ ' ' ' ' - - * " • ■ • " 

, . liquid phase comprises, a first compon'eint which is 

water and a second componiefij|t which has a iipopbilicity 

intermediate between that of- water aiid the -solubiliser 

.of the first liquid pbase^ 

* • • • ■ . - • 

2^ A .con4)9sitioA as claimied in claim ! in which the 
•* topically acceptable solubiliser is selected from 

propylene glycols 1,3-propylene diolj^ -poiyethylene 

" - - - - ■ - ■ * - ' ' • • 

• giycal, ethanolv propanoic: acetone, 

35 . '.dimethylisosorbide, dimethylstaphoxide/ benzyl alcohoFl 

• . * ■ • ■ * 

arid other glycol/ ether and ester/ solvents^ of similat 



PCr/GB91/02064 




polarity^. . 

♦A composition as claimed. in claim 2 in which the 
solubiliser is propylene glycol, polyethylene glycol, 
ethanol or mixtures thereof. 

A composition as claimed in any one of claims .1 to 3 
in which the second component of the topically 
acceptable carrier of the second liquid pJiase 
comprises up to 50% by weight of the topically 
acceptable carrier. 

A composition as claimed in claim 4 in which the 
second component of the topically acceptable carrier 
is glycerol or propylene glycol. 

A composition as claimed in any one of claims 1 to 6 
in which the topically acceptable solubiliser of the 
first liquid phase comprises a first component which 
is non-volatile and a relatively more volatile second 
component. 

A composition as claimed in claim 6 in which the 
relatively more volatile second component has 
comparable volatility to .water ^ ' . 

A composition as claimed in claim 7 in which the 
relatively more volatile second component comprises up 
to 50% by weight of the first liquid phase. 

A composition as claimed in any one of claims 1 to 8 
in which the second liquid phase comprises up to 20% 
by weight of a relatively more volatile second 
component as defined in claim 7. 

A composition as claimed in any one of claims 6 to 9 
in which the relatively more volatile second, component 



• * 

• ■ '• ■ • .• •■ ' '18- ■ •' • ' • '• •, ' •• ; 

- £s:-etlxanbl, isopropanol or acetone- 



11. A compo$itibn as claimed in .any one of tiaims 1 to 10 
in wiiicii the first liquid phase is -saturated with 



12.: ' A compositidn as claimed in any one of claJLios 1 ta II 
xn which the relative propt^rtion iy Veight of the ' 
first .liquid phase, to the second liquid jphase is from. 

■10 ■ it'i - to isia,"- . " 

• ■ - - . . * * ■" 

' -- .. ■ ■ - 

• 13. A composition as claimed in any one of .dairacs 1 to 12, 

in which the degree of saturation on acfeiixture of the 

-*.- " ■ ■ • 

- . ' ' "•■ " •■ 

. ' fir^t and second liquid phases is in the; range 2 to 
15 10.. . .. ." - . 

■ - - - . . • - / 

14 r A eonrposition as claimed in any one of . claims I to il 
; in ;whi(^ the drug is a ster<)id>- a non-steroidal, .anti:T 

■ inflamm^toxY agent, an. imidazole or a Cretinoid.. 

- , - . . . 

■ ■• ' . . • . . ■ . . ■ ■ . - . . • • - -• 

210. 

. " " •- _ ...... _ . • f • 

15. A twin compartment pack contadtHing a composition as 
defined in any one of claims 1. to ;i4/ the first liquid 
phase i>eing in one compartment and the second liquid 

- phase being in the other coidpartment. ! . * 

16. . A transdermal device containing. a composition as 

defined in any one of claims 1 to 14^ " . 

' • . '- 

». ■ . • .= ■ • ' . , • - , 

17* A method far topical treatment of the himan. or animal 
30 body which comprises applying thereto an effective 

' amount of a pharmaceutical .composition as defined in 

: . any one of claims 1 to 14. . ' 

. . * - " . ' ■ • • ■ - - ' - ■ . • 

.18. A two-phase con?>osition substantiaily as hereinbefore 
35 described with reference, to any one; of. the Examples'. . 



IfelTERNATtONAL SEARCH REPORT 

Ibtematfoaal AppUcuion No ^^ggJ^gg^^^J^Q^Q^^ 



L CLASSfflCATION OF SUBJECT NUTltR (if several dassHlcaaofi symbols apply, iadiate aU>^ - 



AceortiBg to IntemaiionaJ Patent Classificatioa QPQ or ro both National QasslficaiiQiiaDil IPC 

Int.ei.5 A 61K 9/08 



0. FIELDS S£AR< 



Miniraani DoenncBtation'Seatcbed^- 



Oaislfication System 



ClassjficatioD Symbols 



Int. CI. 5 



A 61 K 



Doeunenutioa Searched other than Mtnimnm DoconeQtath>o 
to the Extent that sncb Docuneatt are Indoded Ih tbe Fiekis Searched' 



hl docxjments considered to be relevant ^ 



Caiegoiy 



Chatioo of Doeumeat, 1^ with indication, wh^ appropriate, of the rdevant passages 



Rdevant to Oaim SoP 



EP.A,01B1953 (BEECHAM GROUP PLC) 21 
August 1985, see claims 1^2,4-6,8,9; page 1, Tine 
30 - page 2, Tine 7; page 2, lines 10-12, 18-28; 
page 3, lines 6-16, 21-22, 26-29; page 4, line 24 
- page 5, . tine li; page 6, the whole-page 

EP,A,0272045 (BEECHAM GROUP.PLC) ZZ 
June 1988, see claims 1,7,9;^ page 3, lines 5-26, 
45r55; page 4,. lines 13-^1& (cited in the ; 
application) - . 



1-16 



1-16 



' special, categories broiled docomeDis r ^ 

'A' docamem 'defining the geooai Slab «f'thr«niriiicta bote 
eoDsUendibteof pamcBiy iclcifiAGe: - . 

. *y orlief docameot-hw ipabHsbed- en « after the htfefBaTitmal . 
filingdate 

r'L* doeoibcai irfatefa may throw doubts on pi<oi4fy cteis(s) at 
irhicfa Is dted to establish thepubUcatioOvdate of aitothcr 
• dtatkm or other s|iedal reason (as specifled) 

.'O* dtoGateBtterenlogto uoial disdiMbekiise,CM3i^^ 
othcrnMaiis 

docomem psblisbed prbr to the isteriiaiioBal fiiliig.date hot 
later than the piioifty datii daimed 



T" .laterilocameat pubUsbed after the tateniational filing date 
or piiotiiy date and act in ^oalUct with the ^alicatioB but 
dtet^to imdeimd the piiodple or theoiy onaeityisg the 

'invcBtio& 

or dewmeff of partcBlair fdewBce; the jdatoed: lin>entlon 
canafrt be considered novel or casnoi- be considered to- 
iavoNe an inventive step 

IT docomeot of particular, relevance; the daimed Isveiffion 
cannot beeossdered to Involve an i n ve nti y a st^ «beo.die 
do cnaaea t is co ttMnn l with oaeor eaore other snch dooi- 
pents, sacfe coabinaaimi being ctyioos to a person sMIIed 
in theart 

dncnment member cf the same patent-famfly 



IV. cesuhcahon 



Date of the-Acraal CompifriiMi of theinteraatiooal Search 

20-01-1992 



Date of MaOiag of this InxertatioQal Search 



13.0^32 



Intcnational Searching Authority 

EimOPEAN PATENT OFnCE 



, Si^satore of .Aotlioiized OCnoff 



Nicole DeBre ^ 



pcr/isAmoi 



I9asi 



intentaUQig jjdlcatton No, PCT/ GB91 /62064 



FURTHER IMFORMATfON CONHNUED FROM THE SECOND SHEET 



■ 



V. Q OBSlERViHION WHERE CERtAIH CLAIMS WEREfOUNP 



TK^* tetmiiofat ttaiciE 



;iietM«n MtttQslitdln ratpiet ofcsraln cia{pi»^ 



Although "daiiff H ts directed to a.inethcid: of treatineat of the human or . 
animal body. the search has- been . carried ottt and .^sed th? ^alleged effects, 
of the composttion. . ' - 



2. .E3ciaim.numbtfs - 

witlitb»prMenbi0 riQttininntftf»«aclf an 



. tectusfi tlwy rafite-to parts of thaJnfamational application that tfo not^eoAiply 
tltat'A»mmnofoFlntarnatienal'Saa^ - 



3. Ociafnrntffnbtri 

fha saeend and liv'rd aanttncas of PCT Rufa M(a}. 



teeaufo th«f am ApilttdtAtcltimtantf ara ftetdraftad in aceordancawith 



yiD OBSERVATIONS WHERE UNnYOF INVEMTION 1^ LACklNG. ^ 



tBif Trttmatioftar StafgWBg Aiiihorify tbimd mttttiptalnv»Bti^i- in fhis imamal^nal applicatioitat IbUmri: 



1. uiAi«ll laqiiiad additional saaidittewarafimaly paid by tha applicant. tMatntpnntiqnal wfcfi.rapoit comairmK^ 

' ' eftlta lattmaliomr app&eation 

2. D A«:oiilyaom»«^tha.rtqBiitd •dffltidnaJ laardt^ nwtllmaly paldbytha appUca]it.;tiat ifttamaiotiariaartlt iaportcoww«ftfy . 



iMa^ainiaeriliaJatmtlMlappliGalian l^«midi.M spadSeallyttadios: 



O, 



X lJ NO raqpuicad addidonat taar^h ftaiwiri dmaiy paid by iha applicant CeniaquiBtIyi this tntarnatioaai jsaaneK la^irnttrid^ to 
.\. th»ln¥andon IIiiemaidioBadlnlfia.efaiiiit; lf:fc 



saa!diiUftdaimaeaQldtesmhadwKhocit.iBbn(8^^ 
trnft^^paynnnl of anyaddiaoqalfH: 

JUiiiidrenPreteit . / 

ha add tim(mRAti»wan:aeQBn^ad by applieaBrt^ 

Nei 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

QN INIEIWATIONAL PATENT APPLICATION GB 9102064 

• "SA ■■53«5 

_ * 

• - • . ■ . ■ * ■ ■ ■ ■ ■ . • . • ' . 

ThB annex Vos tbe'pate&t fumly members itlaiiDg lo tbe patent docnmeots cited in die abbve-mentioDed iotehntioiiatsearcfa report 
Hie members are as coDtained m tite European Patent Office EDP (ite'on 

The European Patent Office is b no ivay liable for Ibese perticiilars wbicb are merely giveD for the pwpose- of information. 



Patent document 


Pubiicfltion 


Patent family ~ 


Publication 


eked in searcb r^ort 


date 




date 



EP-A- 0151953 



EP-A- 0Z72045 



21-08-85 


AU-B- 


576344 


25-08-88 




AU-A- 


3800885 


01-08-85 




CA-A- 


1249520 " 


31-01-89 




JP-A- 


60174715 


09-09-85 




US-A- 


4940701 


10-07-90 




US-A- 


4767751 


30-08-88 


22-06-88 


AU-B- 


609756 


09-05-91 




AU-A- 


8227587 


16-06-88 




JP-A- 


63179821 


23-07-88 




US-A- 


4940701 


10-07-90 



I 

e 



For more itetaOs aboet tfak amiex : see Official Jonmai of tt» European Patent Office, No. n/82 



